Abstract
Introduction
shows the experimental setup used in this study
10
(HTDMA-CCNC/VTDMA system). In this system, size and mixing state
11
(hygroscopicity) of aerosol particles were selected by HTDMA before the 12 measurement of CCN activity and volatility. The HTDMA part of this system 13 is described in detail by Mochida et al. [2006] . Therefore, only a brief precision of RH was 0.3%. The hygroscopic growth factor, denoted as g 1 (RH), is defined as , where d p (RH) is the particles diameter at a given RH.
6
The voltages applied to DMA2 were fixed to constant values to select measured by the DMA3-CPC2 system.
10
The transport efficiency of particles through the heater is one of the 11 important heater parameters. It was measured using sodium chloride (NaCl) reported previously [Brooks et al., 2002; Paulsen et al., 2006] . This shows 7 the consistency of our VTDMA measurements with the previous studies.
8
The size dependence of the volatilization temperature may be due to the 
17
There is a possibility that aerosol components evaporated in the heating 18 section could re-condense in the cooling section [Sakurai et al., 2003a; 19 Paulsen et al., 2006] . We have investigated this effect using the 20 measurement system shown in Figure 2b . The heater, DMA, and CPC are the 21 same used for the experiments described above. The thermodenuder (TSI
22
Model 3065) is composed of a heating section and a gas adsorber The change of the mobility diameters caused by the heated thermodenuder 6 was less than 1 nm. The particle concentration in the VTDMA heater 
12
The number size distributions of non-volatile cores at the inlet of DMA3 Gauss function (f fit ; shaded area in Figure 3 ). The number fraction of calculated from the number fraction of less-volatile particles (F LV ).
The were measured for g = 1.00, 1.11, 1.24, and 1.38 particles. For the present 6 study, g = 1.00 and 1.11 are defined as less-hygroscopic, and g = 1.24 and 7
1.38 as more-hygroscopic. and completely volatile particles [Sakurai et al., 2003b] .
18
The fraction of MV particles increased with the increase in g (RH). For g
19
(RH = 83% and 89%) = 1.11, both less-volatile and more-volatile particles 20 were observed. In particular, for RH = 89%, a distinct peak of the LV mode 21 was observed.
22
For g (RH = 83% and 89%) = 2) BC was not the main component of more-hygroscopic particles. were lower than that of less-volatile particles. ∆d m increases during the 13 daytime. When ∆d m > 3 nm, the CCN/CN ratios were often higher than 
15
In general, BC particles are not spherical in shape [e.g., Park et al., 2004] .
16
In addition, McMurry et al. [1996] showed that the shapes of heated to 400°C to measure the size distributions of their non-volatile cores.
7
The main component of non-volatile core at 400°C in Tokyo has been found 8 to be BC. Less-hygroscopic mode particles were mostly less-volatile. On 9 the other hand, more-hygroscopic particles were more-and 10 completely-volatile.
11
The less-volatile particles in less-hygroscopic mode did not act as CCN at The experimental setup used to measure VTDMA data in Figure 3 is shown 12 in Figure A1 . This measurement was performed during November 8-9, 2004 13 at RCAST (Tokyo). Data was averaged over two days. The temporal variation of ∆d m of less-volatile particles is also shown in the 7 figure. Less-volatile (LV) Particles that 
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